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$\frac{dy}{dx}=f(x, y),$ $y(0)=\eta$ (1.1)
$(LM)$
$y_{n+k}=y_{n+k-1}+h(\beta_{k}f_{n+k}+\cdots+\beta_{0}f_{n})$ , (1.2)
$f_{i}\equiv f(x_{i}, y_{i}),$ $x_{i}=ih,$ $i=0,1,$ $\cdots$
. , (1.2) LM ,
, $y$ 1
, Adams . Adams LM
1. 1 $\rho(\zeta)=\zeta^{k}-(k-1$
, LM ,
2. $y_{i}$ 1 ,
.
$k$ Adams , $\beta_{i},$ $(i=0, \cdots, k)$ ,
^‘‘ 1 ,
. , explicit $k$ ,
implicit $k+1$ . ,
















Adams $p$ , $p$
(1.1) , (1.2)
$h$ [2]. ,
$y(x)=(x-k)^{r},$ $1\leq r\leq p$
, $h$
$y_{i}=y(ih)=(ih-k)^{r}$ ,




. $n=0,$ $h=1$ , (2.1) (1.2)
,
$\frac{1}{r}=B_{r},$ $r=1,$ $\cdots,p$ (2.2)
. $B_{r}$
$B_{r}= \sum_{i=0}^{k}\beta_{i}(k-i)^{r-1},$ $r=1,$ $\cdots,p$ (2.3)
, $0^{0}=1$ . $\beta_{i}$ (1.3) ,
$B_{r}$ :
$\bullet$ explicit $(\beta_{k}=0)$
$0\leq B_{1}\leq B_{2}\leq B_{3}\leq\cdots$ (2.4)
$\bullet$ implicit $(\beta_{k}\neq 0)$
$0\leq B_{2}\leq B_{3}\leq\cdots$ (2.5)
, (2.2) $r$ , (2.2)
, explicit $r=1$ , implicit $r=$
$2$ . , $p_{\max}$ , explicit Pmax $\leq 1$ ,
implicit $Pmax\leq 2$ . , Adams Eu-
ler 1 2 , Pmax
$\bullet$ explicit $(\beta_{k}=0)$
$p_{\max}=1$
$\bullet$ implicit $(\beta_{k}\neq 0)$
$p_{\max}=2$
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. , [6] :
$y_{n+2}=y_{n+1}+h \{(\frac{1}{2}+\theta)f_{n+2}+(\frac{1}{2}-2\theta)f_{n+1}+\theta f_{n}\}$ , (2.8)
$0 \leq\theta\leq\frac{1}{4}$
: $C_{3}= \frac{1}{12}-\theta$ .
(2.8) , $0\leq\theta$ $A_{0^{-}}$
[8]. , $\theta=0$ , ,
, ,
3 Adams LM
, $l(l\geq 2)$ Adams LM
$y_{n+k}=y_{n+k-1}+ \sum_{i=0}^{k}\sum_{j=1}^{l}h^{j}\beta_{ij}f_{n+i}^{(j-1)}$, (3.1)
$f_{i}^{(j)}=f^{(j)}(x_{i}, y_{i}),$ $j=0,$ $\cdots,$ $l-1$ ,
$f^{(j)}(x, y)= \frac{d}{dx}f^{(j-1)}(x, y)$ , $j=1,$ $\cdots,$ $l-1$ ,
$f^{(0)}(x, y)=f(x, y)$
Pmax . , Adams (3.1)
.
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3.1 Adams LM (31)
,




, $z=$ , $\eta_{i}(z)$ $l$ $z$
:
$\eta_{i}(z)=-\sum_{j=1}^{l}\beta_{ij}z^{j},$ $0\leq i<k-1$ ,
$\eta_{k-1}(z)=-1-\sum_{j=1}^{l}\beta_{k-1j}z^{j}$ ,
$\eta_{k}(z)=1-\sum_{j=1}^{l}\beta_{kj}z^{j}$
${\rm Re}(z)<0$ , $\zeta$
$\eta_{k}(z)$ Re(z) $<0$ $0$ .
, $\eta_{k}(z)=0$ .
, $\eta_{k}(-z)$ Routh-Hurwitz [4]
, :
$(-1)^{j-1}\beta_{kj}>0,$ $j=1,$ $\cdots,l$ (3.4)
, , Adams LM (3.1)
.
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32 Adams LM (31)
, , (3.4)
$(-1)^{j-1}\beta_{ij}\geq 0,$ $i=0,$ $\cdots,$ $k,$ $j=1,$ $\cdots,l$ (3.5)
. , BD $F$
$y_{n+k}=y_{n+k-1}+ \sum_{j=1}^{l}h^{j}\frac{(-1)^{j-1}}{j!}f_{n+k}^{(j-1)}$ (3.6)
(3.5) , $l$ Taylor ,
$l$ . $l\leq p_{\max}$ .
Adams LM (3.1) ,
(1.1) y(x)=(x–k) . ,
$f^{(j-1)}(x, y)=y^{(j)}(x)=(r)_{j}(x-k)^{r-j},$ $j=1,$ $\cdots,l$ (3.7)
. ,
$(r)_{j}=\{\begin{array}{l}r(r-1)\cdots(r-j+1),r\geq j0,r<j\end{array}$




$i=0,1,$ $\cdots,$ $j=1,$ $\cdots,l$ ,
$r=1,$ $\cdots,p$
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. , $n=0,$ $h=1$ (3.8) (3.1) ,
$1= \sum_{j=1}^{l}(r)_{j}\sum_{i=0}^{k}(-1)^{\dot{\gamma}-1}\beta_{ij}(k-i)^{r-j},$ $r=1,$ $\cdots,p$ (3.9)
. , $0^{0}=1$ . $r>l$
,
$1= \sum_{i=0}^{k-1}(k-i)^{r-l}\sum_{j=1}^{l}(r)_{j}(-1)^{j-1}\beta_{ij}(k-i)^{l-j},$ $r=l+1,$ $\cdots,p$ (3.10)
. , (3.5)
, $\beta_{ij}$ $0$ , $r$ . ,
$r\geq l+2$ . , Pmax $\leq l+1$




Adams (3.1) Pmax $l+1$ .
4
Adams , [5]
$y_{n+2}=y_{n+1}+h \{(\frac{5}{12}-\frac{3}{2}\theta)f_{n+2}+(\frac{2}{3}+2\theta)f_{n+1}$ $( \frac{1}{12}+\frac{\theta}{2})f_{n}\}+h^{2}\theta f_{n+2}’$ ,
(4.12)





, 1 4 .
[3]:
$y’=Ay$, $y(O)=(1,0, -1)^{T}$ , (4.13)
$A=(\begin{array}{lll}-21 19 -2019 -21 2040 -40 -40\end{array})$
Stiff , $y(x)=(y_{1}(x), y_{2}(x),$ $y_{3}(x))^{T}$
:
$y_{1}(x)=0.5e^{-2x}+0.5e^{-40x}(\cos 40x+\sin 40x)$ ,
$y_{2}(x)=0.5e^{-2x}-0.5e^{-40x}(\cos 40x+\sin 40x)$ , (4.14)
$y_{3}(x)=-e^{-40x}(\cos 40x-\sin 40x)$ .
, 1 $y_{1}(x)$ ,
. $h=2^{-10}$ $\theta=-1/5,$ $-1/4,$ $-5,$ $-1/8$
. $\theta$ , 2
, 2 . Sparc




1. (4.13) (4.12) .
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Table 2. (4.13) (4.12) .
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